Osteoblastic phenotype expression of MC3T3-E1 cultured on electrospun polycaprolactone fiber mats filled with hydroxyapatite nanoparticles.
Electrospun (e-spun) fiber mats of polycaprolactone (PCL; Mn = 80 000 g mol-1) with or without the presence of hydroxyapatite (HAp) nanoparticles (at 1% w/v based on the volume of the PCL solution) were successfully fabricated. The potential for use of these e-spun fiber mats as bone scaffolds was assessed by mouse calvaria-derived pre-osteoblastic cells, MC3T3-E1, in terms of attachment, proliferation, differentiation, and mineralization. Despite the lower number of cells attached at early time points, both the fibrous scaffolds supported the proliferation of MC3T3-E1 at similar levels to tissue-culture polystyrene plate (TCPS), with the cells growing on the PCL/HAp fiber mat (i.e., PCL/HAp-FS) showing the greatest proliferation rate on day 3 after the initial attachment period of 16 h. Alkaline phosphatase (ALP) activity of the cells grown on TCPS was the greatest on day 3 after cell culturing, while that of the cells grown on PCL/HAp-FS reached a maximum on day 5. On the other hand, the ALP activity of the cells grown on the neat PCL fiber mat (i.e., PCL-FS) was the lowest at any given time point. MC3T3-E1 cultured on the surface of PCL/HAp-FS expressed the greatest amount of osteocalcin (OC) gene on day 14 after cell culturing and OC protein on day 21 after cell culturing, respectively, when compared with those cultured on the surfaces of PCL-FS and TCPS. This corresponded to the greatest extent of mineralization for the cells grown on the surface of PCL/HAp-FS on day 21, followed by that for the cells grown on PCL-FS and TCPS, respectively.